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Abstractor JP 10093954 (A) 

PROBLEM TO BE SOLVED: To detect ttie 
existence of a still object on a monitoring area 
exceeding the view range of a video camera without 
previously preparing a background picture by 
calculating an optical flow from two pictures taken at 
different time and detecting the still object except for 
a permanent object based on the optical flow and a 
distance differential value. SOLUTION: An optical 
flow calculation part 12 calculates the optical flow 
(moving vector) showing apparent movement on the 
picture, which is accompanied by the movement of a 
video camera 1 1 from two video signals different in 
photographing time. A distance calculation part 13 
convefts the respective optical flows into distance 
data in a screen. A difference between the distance 
value and the distance value (depth information) on 
the permanent object is obtained and an absolute 
three-dimensional position corresponding to a 
picture element in which the distance differential 
value is within a pertinent range is calculated. The 
still object except for the permanent object is 
detected based on the matching of the absolute 
three-dimensional positions obtained on the different 
positions of the video camera. 
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;k:7 n-^^ L!t!|%#:i: ±lBt'7^jf 5 i T'<7)*tT 

t -th tmm 1 xti 2 i,ztm<n'm^m.^^m. 
mmt. 

t:tli§^xj'c±IB:tTf-^';i'/l'7n-*^^>. #:tr-r>f;«f 
a-^ ^ L/cllfr i: ilBb'T^*;^ 5 * T-iOMff 

±IB b'T-'^^ ^ 7 iOfiM i: SiM-S5#:^0fiSS.ts'l^^^(c J: 



[If 7 ] iMmm mii^mit . ^mm^f^co-^ 

tmmmmmmt. z(7)mtmmz-:>\-^xcoimm/ 

mMizx-yxmrnrnm^^-t^mi^Mtamtx^^ 
hzb ^mwib^i.m^ei.ztm'^mm.^i^xy- 

^W^^tc J; ^#t6**^^>±IBb--r-^^^ ^i^fig'fffg 

^%6ijcoxh6zb^mmb-t^ m^m 5 xti 6 tia 

i^estc i "9 , ^m^'y'^y^^ycoimmmim^Lx 
n^hcoxfy^^bimib^^ m^m exi^i tciatis 

[ft*3i 1 0 ] ±ia^^ ^f4am^j#patt . ^^a^ea 

[0001] 
[0002] 

Lxm^^i^comm^tixii^ . mtif. *fki m 

ffi^ 8-55288 -^^fg ji izmm-^tifz h <r>ifih h , 

[00 03] 1 t^lB«o*S!i#c^*n:^!^ (Slll^ 

^?J#:*^#i£-r i. 35^*^^ f JS-r-l. %><nxti -5 J^c o 
[0004] 

L fz b r'^ 7;? ^ 7 CO i> O tc— it L T V ^ S '^mt^h h tz 
ib. ilS. lIS<7)bx^;^f^5:6iffll^4.:a, ^<nfz^. 
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[0005] ^ti. mui. i 

[0006] ^0')fz>sb. ^46#eH#*fflSt-|>i 
[0007] 

[Pfl^fim-r.S.3t46cD^K] ^3^^ 

46, m 1 <7)*^B3(S, g^llffliig^ tW;^;^ ^T'tS*^ 

^^^^-g.!fei#:1^»^rffiici^v>T. (1) t:w*-><5 
fi, BfS:^i*ltc^tlJL^r*^'^.ti^&ff^ri\ (2) ^^ri. 

MIUL. (3) Mlii^iifz^y°y'^y^;j\^yu-t^^. 

|g«l'ff^g*^L. (4) b'x^^^7C0{4ai:S^!Bj«s 

JEt--S.fW7:?-><^*^^.iOMf^'[ffg^tii:':L, (5) gg 
Stfflg^:«tT§W$gt«0BEStS*ffl^5Ra6, (6) ^T^ 

[ 0 0 0 8 ] w.2co^wm. mmmi\^^^ 

(1) b-r^^;^9^, m&jmzwm^^h^^y%m 
ffiatti^^sfc. (3) mts:hm\^zmB^ixfz2^<m 

im^h:^y°'r^t>vyn-^%^-th-^y°'fA'^ivy'a 

^*T'0[EEffiffl$6^±Egt--g.8ESi»:m¥at. (5) 
^ 7 i^)es t SfSft#;i^em&VJ^4:fct J; T Si 

^T#wig^m*^^*ff^aiii#si:. (6) wmmmh 

(7) ^y-'f ^ A)vyu~mfmm.w,^Hmzm'^^^x . ^ 

ia!|%#;lil?hcr)ffih!f%*^73^^tli ^fl^ a !tl!I#:^!ii^©i: ^ 
[ 0 0 0 9 ] |g 1 ^?)*%aB^o!fe#:^*n-:^ffi&?7"|g2 CO^Is 

[0010] 



(A) micommmm 

( A - 1 ) m 1 <^mmmmcomf^ 

. j; !> ir^f^^a^a sl t^' > x t- * 31ie§± 
com'mmmmzmmLfzmi<D^tmmt,z-:>\-^x. mm 
^m^^xim-t^. 

[0011] zzx\ mit^^comi cr>mmwmcr>mM 

^•y^^mxhKi. 112 (i, micommmm.coiyx'r^m 
mc^mm'j^^mm^r^^mmmmmx^ h . 

[00 12] H2t:feV'>T. \L'fyi-:f}:^yl Hi. SIffi 

mmxhhm.m2 1 t=?&'^Ti»«^ciaa§5fifc^-;i-2 
2±i^m-th^M2 3±izmm.^itx\^^h(^xh 
b"T^;i?^5i ifi. its&2 i^wmmz. mm 

i,znLxmfi,z\i^niofiX\'^h. tx:t;^;^5 1 Itci 

^){±. ^-;t^2 2 {\y~)vnm^ir-y)VbLxmm 

-yjco&i&imzim^tifz. m i tcpwsjja^^t-fiii 
[0013] u-;u2 2c7)mijcoiQmi&m{zit. lEwm 

te^fg^ir^-^ 2 556iiS(t^:.^xTi3 D , ^-^ 2 5 OH 

^kLTv^^ci,^) mki/f^fiXtiK). ^c7)WM^2 6copJx 
&Rm^z^M2 3t)m&^it. ZiHzj:K). ^^2 3 
tp. ^r-^'2 5i^|ll!Ktcj£tT. =aai!)t#I.J:3t^: 

[ 0 0 1 4 ] ;5c-*3, ^m2 3t7)at!jSWSD<7)Vv-m(C 

"5r#gT'^-i.*^ ^commmmx'it. mx.ii. ^*2 3 

(tn^'5Tb'7^"7r;^? ?<^ 1 1 ) !fel#;^tt^ai QtOiS 
mi)-'l^'^~9 2 3C0i5iW^<:0l^mmz<D^. 
yl Itci^^il^lf^o to^f i^, ic?)IIJfi 
»a^ff4''3ffl!)S-r6]-C'iObx^;Jf>{^l 1 

<r)'^mmm±'^mmzti:^Kx\-^ht'th , 

[0015] * /i, ^--^ 2 S^OHi^tttctt, ;^;>< 9fir 
(i^iRKi^-^^hxyrj-^) 1 5>^)^]Kl9# 
^t^i>^^T^3'9, ^^5ea»#sai 5tcj;s^tiim^ 

-^^2 3 (^oTb'7^':^;^;<9 1 1 ) cOffiBffiffih 
LT. {1-^*^2 7 ^:^^LT, !f%#;1^ffl^ai 9^z^^^ 
fLhi.o\,z-^j:^ix.X^-^h. 

[0016] i 3 tc, bx*;^;>f ^ 1 1 jfj^ffiML 

b'v-'^?:^;^ 5 1 1 cOfirKtffi3&i#;t ^>^i-g.ft#:^*n^S 

1 9{d:. mi^z^-tnmm^^^L. mm 2 i±.{z^i£ 
^m±^w iVi'^xmm'm) ^m.m-hh<nxhh. 
[0017] ^iumk^mm. 1 9i±. in 1 tc^-f-j; o 
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^mam 1 4 . mmmm^mm 1 6 , mn^ttn^ 1 7 
at^Pi«ti«iajgi5 1 8 fir V ^ s . 

[0018] -I- 7!?/l 7 n-ffmSP 1 2 tcti. f-f 

r-f -f ;^?;l^7n-»£figP 1 2 {i, i^mmtUm^j:^ 2«c 
i^Mmfi-f->?)-^.. y 1 1 i^^Wtcff oli«± 

[ 0 0 1 9 ] ^rt5 . b'7':t;& >f 5 1 1 (mmifmrnsx- 

[0 0 20] i/^, •^rn~<fj}\/'7'o—\i^ 

[002 1 ] gggfmmSP 1 3 CCSi., :^Tt- 7 a- 

1 t^mmsx^m lx\ ^tznt-^. n^m^ j; a tc, jiv ^fii 

( tW:^^ ^ 1 1 *-^>S0ggSlT-:5' ) \Z^m-h . # 

[0022] S^WffilBligB 1 6<i. S^l^«l*I^^^B^f 

mmzm-t^h^-^'iimLXi^^^ijCDx-hh. mx. 
coxh^. 

[0 0 2 3] *tf#ffaiSI514tC{i. ;^^5{iSffl»g 

■ 1 5 A, ^ fiS Wfg^^ ^ X. hi\i> J: 0 l>z^j:^ti.X 

IB. &u\ ^mmmm^i e^zam^tix^^hmm 



^yf^^ y 1 1 ifi^(^^m.X-m-§mm^:mM LfzbU^ 
Lfz%^^zi5»h^mmi>zn)&th. 

[0 0 24] mj%YmM\ 7i±, «iffi=»:tiigE14t 
v■>T^#^.^^7^^EgSlT-^'?rJ:tKL, #l(*tcoi,->r . 

[00 2 5] P^Wf*|:^tiig|!l 8J±. ^Tx^^^l^^n- 

1 Qommz-^\^x\%. m&thm^minm,zm^ 
[0026] (A-2)iii cnmrnmcnm^ 

-rs. 5rjy. fcW;*^7l 1 ^?ltti§-i*-St!)f^{i, — 

1 9t.zii\fhmi'^^^'Mm-f^. 
[0027] b'T^;i?;^5 1 1 \,Zk':>X%l^tlfzmmm 
^y'r4:^)Vyu—m-\i^mi2i<z4-thixh. ^ 
TT-^';i'/^7n-M:ai§l5l 2trfcv^T{±, F/rSBtP^At 

[ 0 0 2 8 ] B#M t msmn t + a t -c«# § tij^^ 2 

toHMfi-f-ti, -eoBtPaimA t (ci3{t^ b-r'jf ;^?;'< 7 1 
lco^l!)»tcJ:-5T. mUi. 03 (a) atX (b) 

S2r*-ri> t<^t=Sc-^, I14tcii. EI3 ( a ) 

( b ) tc^s-r 2t:&:(^iiilfi-f-:d^^#^>tL;t:trT' ^ 

[00 29] iiT\ :tT-f ;*7t^7n-coS:tti:trai; 

L -t {i 5giEffi^#ffl* i ^Kx\-^htK -e ^0 V ^-r^xcT) 

mut. ^m.2,\ztm.^Kx\^h . 

[0030] -XM-I iTB.K.P.HarnSB.G.Schunck, roete 
ruining optical flowj , Artificial Intelligence , 
vol.17, pp. 185-203 , 1991 J 

OT. Wimzimm.z-^^.rzmm-h. nm^x-m^^ 
fifzmm: 1 1 i: ^ioea ( x , y ) \,zhhmm(n 

HJgffi^I (x, y, t) hm.-f, Z<7^h%. !r^#:±^0 

(1) ^(n^'miy-A y-mWi\^XWK<n-m. 

SrMIt. Wja^At-CSlJ-:>TA t^Ois-rSfc. (2) 
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I (x, y, t) 



= 1 (x + Ax, y + Ay, t+At) 

V, +Et =0 



■(1) 

■(2) 



Ex . Ey RX/Et (X^y-M.) {±^tL^' 

[0031] i<7)(2) stJi^Kj^^' h!u^m.-t^mkv 

E2 = (E„ • V, +E, ■ V, +Et ) 2 

+ A2 { (V2 ) 2 + (V2 Vy ) 2 } 

[0032] -r^t)^. (4) 5iiat^(5) ^^UKimLm [0033] 

Ex(Exu' "+Ey v' "+Et) 
of^+Ex'+Ey" 



^■it-th r t ii^^^f^t Lxmm-t^h zti^z^K). 



•■•(3) 



(4) 



n* 1 — 



V 



Ey(Exu'"+Eyv'"+Et) 



'(5) 



mco\i^mmizmm-rhmmm iza \ -^xmix^tibfz^r^ 

[00 34] smM-iam 1 3 izm^xi,±. ^mm^o^y 
^mmi,zMm-r^imimi^tx'cr>mn^:fj\ii(^^ 

miT\^l,zMLXm.ic.LX\'-^^tz^. i^y^^fiJVyx^— 

z(x, y, t)=a-f-L/'l 

s a/cHf« 1 1 iL<D^wm\m}.zn l -c , ^ ^ ^ 

h nm'^fi'- Yv-)vm(n%wmm^<nfm.'mAnzm 
■thmmmk'k^.hi.z. -ei^tw^^ 1 1 -c-mL 

i: MS L>t=fif«H^t:*3 ft I.^H«tMiE 
if^jfilti: tW^^ ^ 1 1 h coralcoSESi ( ir*mtT# ) Z 

( x . y , t ) ^i^}t)h . W»*^T# Z ( X , y , t ) 

d(x, y, t)=z (x, y, t 

>liOj;3tctTltff$ix^^fEESIII^Mtd (x, y, t) 

^:^v''fAin'^y^-^zm^\^x. w^wmMis^z 

[0038] . :tTT- -f o— (TJ/W^^rft] 

fgim^fitd (x. y. t) (^iP-iOV-i^'y^K 



a'+Ex'+Ey* 

(x, y, t)(±, ^£7)M«m%#C3&*«f±LTV^S*^ 



l«^i!)S-[B]) c7)B«mfiLc^;l$ 1 (x, y, t) 

(6) 5<:tS^^Mf^*iJ> 0 . ^C0(6) ^\iZ'^->X. ^Tt^ 
^;^;L'7n-^!EgM«c^j«i-rS„ ^js. (6) ^\>zii\\ 
X. a\i\Ln'^ij^^ 1 1 l^cD^^S^crjliS^^ft (# 
fim^cD^OHSSSc) . f{itx^^p<^l 1 *Jg 
St, LJi^^A t £7)ra«ot'-f":t;^;^ ^ i i so^i&EgSIf 

[0035] 

(x, y, t) -(6) 

MSiM 3 tIB«WZy^' -y 7 r iffflf I. d^T'^ 

So 

[00 36] :5:il:3 rttiM. HBg^, rs^ji^Tcnyei 

— ^y'yy , BS^^, 1986, pp. 127-129 j 

h-m>itmi^'mih<^m^m.^ (x, y, t) 

(7) i^\,z^->XWsbh . 
[0037] 

) -Z (x, y. t ) -(7) 

1(C« t ie < #i£-ri> If ihftfrT- 1 , ^sO^Tt- ^ T^^/L- 
com\-x'h h b Lxm o ^< « s ?t , mmmi^i;)^\-com 
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0, EgSiH^^ffid (x. y. t) tiiEi:^ 

mcn^mm.^ (x. y. t) at^'Z (x, y, t) 
t<. -fi^S*. SgMH^ffid (x, y, t) fiOt^r 

mkmrmd (x, y, t > ^imr-fest 
[0 0 3 9] -e<7)f*. 'mm^m.^mi &\,zi6v^x . s-? 
eatcoi^T. 7:?^5fiawfRt!igiiz (x, y, t) 
[0040] OT. Bj^Tufiao^aiffitcov^-cij 

+ A;(/cose+ (jf/i 



03tW<?):^r|n]^^ b/t-^ (0, COS0, sind) t^h 

[004 1 ] icoi: # . *0' <7)^-;p K^S^^T-^OJS 
flJi (X, , Yc -f sin6', Zc+f cos6') f 
0. ]SH±<7);^P (x, y) OV-Z^mS^f^OJaS 

ii (X^ +x/'a. Yc -f sin^+ (y/a) cos 
^, Zc +f cos6'+ ( y/a ) sin(9 ) i;^-|>„ 

( X . y . z ) AO h AP SraS[tiS±'C-*0;&>iJ> 
SE«i z ( X , y , t ) f3mtlfz<^X'h h^ht^^. 
(9) itT-^StlSk^fflfiTtCS) ^-cm-^fLh. 

[0042] 

[ic2] 

~/sin(? + (y/a) cQs9),Ze 
t)sm0)) •••(8) 



fc = z{x,y,t)lf 

rz:tTr- ■< a-io ^ -hmnti h mm k> m^tix 
[0043] nm'im.)^m 1 ^^^on^'^am^o^ 

'5rl.fiBT«!ffi§ti./;3iJ:7ufi«'[ffB*ifS*|t|§fi.^, ^ 

LT, bWj^^-^^l ltoM^-g>{a:StC':?v^T#i?>ix/^ 
3 iKTcfiBffifHT^ta^l. 3 yCTcfig'ff IBA^ i: i. t c7)^ 

[ 0 0 4 4 ] ^rfc . wmm^m^ 0 T-fc -s.aiRtcov 

mmmm 1 6 t^fSf^^iiT ussisitijftc^fisif n?^ 
^#BiLT. 3jj:7cGaffig*»^>^y>;^^«^±!|**tc^ 

[0045] »±!flj#:^:^» t;^ fc # tJi. mxM. !f% 
frl^WSa 1 9 {zm&^Ximhfd-zm'^y^yr^m^ 

[0046] (K-3)w,\(nmmm.(m^ 



•••(9) 

^mm.hnmm\>z-)\^x(mm^ (Mt&wis) tc?? 
\^fz<Dx. ^^^^wm^^mmth^}L-^£<. i^^b- 

[0 04 7] mmts:hKX\-^Lmylf]^'7 

mmmmm. {mm.'^m.) <7)^is:^«^> 

[0 048] {B)m2(Dmmm 
^optW!r^3i^*atcjafflL7tm2o^jfe?^KStcov^T. us 

[0049] icIT, ll6;6^M<:^m2<50||MBffi<7)fl:m 
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^•y^ mx'h K) . ±m Lfzm 1 1 com-. KifBm-^^za 

[00 5 0] me&Wm 1 ^OJ:L^X;^)^^^0fl'^:^)^^- J; 0 IZ^ 

m, 2 cnrnmrnmiiziix -^xn. mi cr>mmmm\zmt h ti 

^7f4M»#SMl5 (112 i>#,^) ^^^B&L, ^txXz 
'ItiPl 5 b ^fgtti'c t^OT-S) D , h'r\-t^^ 5 1 1 ?5>JS 

[00 5 1 ] ^<7)ffi£7)ffijt;S«. -r^r^-^. jfrT" :^ 

[00 52] sir/^(cifttt^.n/t'eav-x?ffli8taiigp i 

5btC{i, b'7^-^;>{f;^^l l£Oe«^!|fS (JtS) -th 

ti)^cr>\iLmr?—:fJ <7)'[f # ( Hf*^ -^9 — ^ S.?>'©Btf $g ) 
>6>ia'l«SixTV^|,. :^><-y{iM^m 

m.9m\,zi:-oxm^-thmc^inBfibti:^h<^x'h^ . m 

■t#7±t-^ ^.^0 i; L . f x:t^.>< 5 1 1 *ilstIffli«F*5 
cr>v^t^ti:h\imzh->Xi:,. ^(7mmt^■^<Z'J^•■^J:< h t 

TV-^S, mUi. m3\,zi^-t:^'—YV-)Vm9\<n^'^ 

[00 53] ttz. m2cr,mmmmxmtzi,zmf^tLi:z 

\.fmm.'&^-b^m^^Khi,oi,zts:'^hX\^h. f3^=y 

Di, j = EE I I ( i +m, 

[0058] 12JI±C7) i o lcLT-e«^-;^^*^m^S 

^O-?-^c0 3J^7uf4a (X, Y, Z) Srfia-?- 
^^fffBieitSEl 5 b^i^/bUft/'aJt- (Xt^'yTI 0 1 ) , 

x = X- (Z/f ) • ( \ / a ) 

[006 1]i2Jl±«Oj:olc. ^2tO^]!iJgMcj;-5T 

^ comm^imifiS'^^^WBiz^ mmi^zMmLfzmt 



imm&m 1 5 ati. iaav-;if it fgie-iigp 1 5 b tcia 

ULT, :^y<yi}Lmcr)mj^^n^-oi:,cr>Xh^. ti^'y 
fiMftggP 1 5 a t i oT«S§ix>t;i?^ ^fiaiffg 
{4, «fi=#S:mg|5i4tc^x^>^i-&„ 

[0 0 54] i<7)IS2tD||iii?^^t-fcV^Tt , ;^^^{4 
{4. mi<7)itJSmii: ^Z.X\ JilTTi4. 

gp 1 5 a ifm^-th f] y< ^im.<r>m.^^^mm-h . 
[00 55] :^^'7^mM^m 5 a{4, eav 

-^'IffBIBIlSP 1 5 b i,zim^ixtzimr?~:^<OJ-<'^~ 

y^xtinm.^\,ziov^xmML. -e^oMi-c-weasr 

(x-r>yTi 00) , ^mr7~:^^^9~><rmw^cr>m 

m:fjmiz-^^^xi±. M.i«\ ;^tif:4 rjtea, 

ffj . mmms.^^m4 7m±m:k.^. ei-z. i993j 

lB«<OSa*fflV^Sii:fcj:OtT^t-5ii:*^T'#So Jil 

[00 56] ffiav— Ti^co^N'^'— ytcfc{ti)ea ( X, 

y) <7)B«C0SSJSffi*T (x. y) . A^JBf^COfig 

(x, y) tC^)SH*<7)iW«^ I (x, y) fc-TSt, 

(io)5tT--^;t A.ifx.g>fflji«Di. J t:xtimm^mz-^\^ 
x^M-L. 'i%(i>tirmmf^co^xcom^mD^^^ t^c^ 

[00 57] 

j +n) -T (m, n ) I •••(10) 

[ 0 0 5 9 ] ^ LT , 75'^^4'^C^iDV-;H<-^fl*t i 

^mm (x, y, z) ^stH-r-s (x-f^yn 02) „ 

fML. hx:t;^'><^l 1{4. fa^^-;t'2 2 tOJi^^iJj 
-r.|>/i(tT-$>l><7)T-\ yat^"zir)fi(i;K*nr-J,D, xO 
fitfcft*i'*fiIT-fc-l.« itO**n^0ffix{4, (iDs^itcft^o 

[0060] 

•••(11) 

W^ia^aat. b'f-'^j5f^5iO^^?,{4atoV^T# 

^> ti.fzmnmm.c^-m&.><zm-:s \^x. mmwmv(7y 
[0 0 6 2] t.fz. 'm2<Dmmmm^ziitL\f. i^-^yv 
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[0063] ( c ) ^<nmmm 

[0064] t/^. iia^SlliSff^ffitciiV^Tti:. #EB$ 

mm^^mmsi¥i:^ib'imLxiiv^xmmLxi:i$ . 

[0 0 6 5] ±.m^mmmmizi5\,^xi,t. i^'f 

m.mmizm-^\, -^x . pfi&m-t-:>m^x^?fi&c^mMi,zw\ 
m-ttmzmxmzmm^n^£ohcr>Th'yxi>^\\ 

[0066] ^i^iziti. ±m^mmmmi>zi5\,^xii. 

^wn^ . ms^±commmmmzmmLtz hco^Tf. trz 
ti^. ^mmm^^mim.mifizmzmis.^n.^^-^^tit 

[0067] 

itit^i6L^*i^.««^^f=5rv\ m^j:tmmi^zmm^ti 



mkiz j; ^ . m\mim^mm^znm-t^ fr^ 

[OTiOffi^^ijjaB] 

[0 1 ] m 1 i7)|IS6J^®i7)i^X7^A«jj!4^^-ryn .y ^' 

mxhh, 

[02 ] m 1 c^^i«j^®o#«w«c^ie«^^^-r«ifB&#f 
[113 ] m 1 <Dmmmm<DX)}mim^^^mmmx:h 

[ 114 ] H 3 am\m\\izn-th ^tTr- ^ ftiv y n-cos: 

^m^^-ttwmx'hh . 

[115 ] 1^ 1 ammms.'n^m^(mmmx:hh. 

[ H 6 ] m 2 <7)j|}4Jf^«tf0i^;^7^ Alt )j!c^*-r 7"D .y ^ 

mx:hh. 

[ H 7 ] ® 2 (nmmmfnfi^ 'y^mmMm(r,^y n 
[fl^-^^iMffj] 

1 i---b'f^":t;^?^^, 1 7.--^-T'f < f]}Vyvi~WA 

>f7fiM»f#g«. 1 5a--;&p<^fiW£^g|S, 15b 
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